
ivlEM0RANDU.A 
BRISTOL LABORATORIES 

J. Lederberg 
FROM --------- -- ..-- ~--- .-....---.- -~. ~- -..-.--- --_I DATE----- 

Parch 21, 1955 
-_ 

J. Lein 
TO ___. ----.~-..- .-~ 

New Antibiotics Screening ProKrnm - 
--.~ ~~ - ~- ~_~~..-. .- . ._ SUBJECT-Cc ._.- . . . . . .._...._ 

CL. 

91 Joe, 

Thanks very much for sending me the account of your general screening progrm. I 
can see I have quite a job cut out ahead of me if you really expect mt to bring up 
anything that might lead to any aubstantlsl imprortment. I Just wanted to say now 
that I have listened to your account once and before I go into very much dttail I 
would like a few more days in which to mull thinas over as I’m sure you’d like to 
have mort than an off-the-cuff rtsponse. I might say that my general reaction was 
extremely favorable, I might say almost enthusiastic. In fact, I would almost be 
ltd to think that the one outfit, which apparently has thought to provide itself 
with outsidt genetic coneultation, is perhaps alrtady so well orftnted with the 
desirability of it and with the fundamtntal aporoachte that might be added there that 
it may not need It. I’ll cio my best to earn my way vith you, Joe, but I, frankly, 
con’% ex?ect thst I will be able to add a great deal to what you have alrea:!y 1Rid 
out. If I can think of particular things or generalities I will make notes on them 
and record them as thty go along and I undoubtedly will have somewhat mort detailed 
comments on this last, particulw rtcord. 

I was quite struck however during listening to your last record that oractically 
every comment that I began to formulate in my own mind as you went along merely 
anticipated what you were going to go into yourrtlf. I do sgrte that the typt of 
*Ipnroach which Kilntr first mrde uee of -- I might say I was a little surprised that 
he had the initiative to e;o into it as far aa ht did&and then disappointed that he 
didn’t carry it a little bit further, but it would se_cjm to me that that would indeed 
be a highly promising type of affair but the important point will be to try to 
establish methods that are as efficient as possible for the detection of the widest 
variety of the acoumulating tyne of variant. 

I approach this whole qutstion of antibiotic screening with the question in the back 
of my mind, “just what are antibiotics?” and I was very pleased that you yourself 
broupht that up. I cm see that you have been giving, of oourst, your concentrated 
attention to this whole fitld for a number of years whereas my interest in it so far 
has been highly casual and it may take quite a bit of tint before I can catch up 
with you in any particular arta, not to mention the whole concept of what you are 
doing. Your report did civt me a very clear idea of what your genernl avprosch is 
and I don’t think there will be any generaI statements that will need to be anulified 
filthouah I msy want to PO Into some of the very narticular details. 

One comment about this ttohnique of goinK about things, you will probably get from me 
a conbinstion of written nnd spoken rmterlsl. 3hen there is somethlnp: that nesdr to 
be outlined, the etructurt of which has to be oeen at onct, it is, of course, much 
better on r)a>er than it ia on a aictntln. On tht other hand, I do think that using 
the records Qrovides a much more intimte touch and enables one to digress somewhat 
on thinga that are too fleeting sometimer to nut down on na-cer and I think that with 
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R little oractice we my find thnt P, combination of the spoken rind the written word 
wily. be much more effective,. 

Tschnicn.lly, your record la, I think, quite sa.tisfactory althou.?h I think it could 
be improved alipr”ntY y if you woulci arpeak more loudly, or rather a%?& more closely 
to the microThone itself. If you nuske SOW records of your own you might cornywe 
then with the one that I have here. Otherwise there may be sonethint: defective 
uith your machine becaucje I know it is capable of producing R hiEhet fidelity thRn 
tne record thst I have received, although it wan quite adeouste. The recording 
that I an oendinh: you now ia not, to WC? that unhappy mstazhore, up-to-romtch itself 
becmere we hsve been using in the decartment resurfaced records, that ba, mm the 
records have been used once they can be sent to the service outlet and. h@.ve R new 
surface nut on but them records me often not quite ws smooth bls the new ones. I 
think you’ll have no trouble whatever in getting my lrtngu~e here horrevsr. I think 
then thet with the sfmple comrlont that off-hand 1 did not find very much thst one 
could obviously imDrove upon snd that I want to let the matter run around in my heRd 
for awhile, so to sneak, that I won’t gay anymore ot the r?reaent time ao thfo is 
aaeentinlly an acknowledgement of your firat assignment and I want to tell you thslt 
I am glvine it ae much consideration RW I have tine for. It hxmene to be R rq.thrtr 
busy couple of weeks because I have a .-lceting coninrr up in U-shin&on which 
however vi11 be over uith by the end of the week and I will be sble to crive closer 
immediate attention to this stuff. 

There is one uart!culnr thing that f would like to rl.ek you about on the experiments1 
ca-opyam snd thrlt is that you mentioned thst you Rre using Actinomyoes which have no 
evident rrctivity to start with. Since there are probably two functions which one 
hsa to consider far the efficiency of antibiotic zzoduction by an hctinornycete I 
wonder if thilr is necessarily the only choice that might be made. The two functions 
+hst I have in mind are first the metsibolic capsbility of accumulstin~ R given 
metabolitt which, for the 1->urposes of agreeTent wit& you on the qnerR1 function of 
Rntibiotics is whet I will consider a potential antibiotic to be. The other is the 
Tbilitg to excrete this into the medium in very large wnounts. And it 36e”i~ to me 
cocceivxble that the procsscitrr of selection by mean8 of which the mont efficient 
croducera of antibiotics have been obtained night have not only some aneclnl 
attrIbute with regvd to tha.t aceclfic antibiotic but lslso the mora Keneralized one 
of hiph incidence@ of metabolic netabolite accumulstlon ~.nd excretion into the 
medium. Sow to T;ut it in other temrm, the ooint of view of the ertfficisl selection 
rrhich one uses on Streptomycss f8trainB. some of the so-to-speak saaptation of’ the 
ctrsin nfqht be hie;hly specific and directed toward that p~rticulsr Rntlbiotic and 
fn fact might be nalrtcia?ted with reanect to any other metabolite. On the other hand, 
soms of that so-to-weak adaptation mi&t be more genersliaed. Yhst I m%n in more 
concrete terma Is that conceivably or, at least as Rn %l ternetive ooasibility, on4 
might for such a screeniw ?rogpm use not Rn or@niem with an indifferent caascity 
to v?roduce any antibiotic but one which has already been selected for 8 moderste-to- 
h1g.h ca3qcity to zroduce one specific antibfotia already. Then by using a test 
orKp.nism whfch WR,S rersistant to that first antibiotic, one would be in sn edvmtageoua 
zrocedure for selecticg: ~lternativss. ThiR may heve rg tieeper weanlnp; than the one 
I hqve slrendy ‘oresentsd. There hat been, for exR”lple , considerable attention Riven 
to the noRsibility of finding tcerivative strentomycinr which would not show such stronp: 
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crooe-reeistance to atrtntomycin itself and you face the same aituzitian 38 between 
tetracycline snd its chlorinataiand hydroxylated derivatives. And I have wondered 
it it would not be s feasible approach to look for the specific modification, the 
specific bioloaicel modification of these mctabolites ‘2% a starting point for new 
sntibioticf, nsmely, by using good high-producing strains for la given Rntibiotic in 
nttc’sptinp to Traduce derivatives from it whim would be effective amlust bacterial 
mutants which were resistant a&nst the ori&nsl. Just to be sum that I hnvt mode 
mpelf clmr. what f would 1~3~ is thnt one would trike the higheat producirur strain 
now aw?+ilRble or zerhape nearly thtl hlghaiat, srry for etreqtomycin, and look for 
variants of this strain which will have sane activity aminat so~~le of R number of 
streptomycin-rssistmt mutsnts, let ua my of 33. aubtilia or of anything else. There 
is the possibility tht one would be qetting a rpecific direction of selection for 
antibiotics by findiw specific metabolic modificrztiona of streptomycin which would 
in borne WRY be able to surmount ths barrier of gemtic resiatmce. By itself, this 
would of course by A very considarsble contribution. 

Yell, you will hear direatly from me aqain as soon RB I have had some better 
opportunity to assikll%te what I have hsre. I did wa3t to .~jrfva tnet Farticular 
sqgeation just as a test sample to see if thp,t in the kind of thiumg the.t you we 
lookinq for bocmaa I am still so struck by the adequ~y of the &?oroach that you 
have wlresdy given t&t I h&rdly lknow in what way I will be sb1.e to contribute. 
we1 1, 00 lone no*. 


